A multiplexing single nucleotide polymorphism typing method based on restriction-enzyme-mediated single-base extension and capillary electrophoresis.
Millions of single nucleotide polymorphisms (SNPs) have been identified in recent years. This provides a great opportunity for large-scale association and population studies. However, many high-throughput SNP typing techniques require expensive and dedicated instruments, which render them out of reach for many laboratories. To meet the need of these laboratories, we here report a method that uses widely available DNA sequencer for SNP typing. This method uses a type II restriction enzyme to create extendable ends at target polymorphic sites and uses single-base extension (SBE) to discriminate alleles. In this design, a restriction site is engineered in one of the two polymerase chain reaction (PCR) primers so that the restriction endonuclease cuts immediately upstream of the targeted SNP site. The digestion of the PCR products generates a 5'-overhang structure at the targeted polymorphic site. This 5'-overhang structure then serves as a template for SBE reaction to generate allele-specific products using fluorescent dye-terminator nucleotides. Following the SBE, the allele-specific products with different sizes can be resolved by DNA sequencers. Through primer design, we can create a series of PCR products that vary in size and contain only one restriction enzyme recognition site. This allows us to load many PCR products in a single capillary/lane. This method, restriction-enzyme-mediated single-base extension, is demonstrated by typing multiple SNPs simultaneously for 44 DNA samples. By multiplexing PCR and pooling multiplexed reactions together, this method has the potential to score 50-100 SNPs/capillary/run if the sizes of PCR products are arranged at every 5-10 bases from 100 to 600 base range.